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PROBLEM TO BE SOLVED: To make uniform a resist 
film and to enhance throughput by shortening the time 
for forming a resist film. 

SOLUTION: A spin chuck 17 for holding a semiconductor 
wafer W horizontally and rotatably is disposed, along with 
a nozzle 19 for supplying resist liquid onto the surface of 
a semiconductor wafer W, in a processing vessel 1 6 
sectioned from the outside. The processing vessel 1 6 is 
provided with a dry air introduction port 16a above the 
spin chuck 17 and a dehumidifier 65 is arranged, along 
with a temperature controller 66, on a dry air supply 
path 64 communicating with the dry air introduction port 
1 6a. Since a positive pressure can be set in the 
processing vessel 1 6 with respect to the outside and 
humidity can be set at 40% or below, evaporation of 
solvent in resist liquid is accelerated and the time 
required for forming a resist film is shortened thus 
enhancing throughput. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resist coater characterized by considering as a low humidity ambient atmosphere 
while rotating a processed object, carrying out partition formation of the processing room of the 
above-mentioned processed object in the above-mentioned equipment with the exterior, 
introducing dry air into the processing interior of a room in the resist coater which forms the 
resist film in a processed body surface while supplying resist liquid to the front face of a 
processed object, and making the processing interior of a room into a positive pressure ambient 
atmosphere to the exterior. 

[Claim 2] In the resist coater which is made to rotate a processed object and forms the resist 
film in a processed body surface while supplying resist liquid to the front face of a processed 
object The installation base which holds the above-mentioned processed object horizontally 
pivotable, and a resist liquid supply means to supply resist liquid to a processed body surface 
The resist coater characterized by the thing arrange in the exterior and the processing interior 
of a room divided, arrange a desiccation air induction inlet above the above-mentioned 
installation base in the above-mentioned processing room, and it comes to arrange a 
dehumidification means and a temperature control means in the desiccation air supply way which 
is open for free passage to the above-mentioned desiccation air induction inlet. 
[Claim 3] The resist coater according to claim 1 or 2 characterized by setting up the humidity of 
the above-mentioned processing interior of a room to 40% or less. 

[Claim 4] The resist coater according to claim 1 or 2 characterized by setting up humidity to 40% 
or less while making temperature of the above-mentioned processing interior of a room into 23 
degrees C, 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a resist coater. 
[0002] 

[Description of the Prior Art] Processing liquid, for example, photoresist liquid, is applied to 
semi-conductor wafers (a wafer is told to below), such as a processed object, for example, a 
silicon substrate etc., a circuit pattern etc. is reduced to the production process of a 
semiconductor device using a photograph technique, the photoresist film is exposed to it, and 
there is a series of down stream processing which carries out the development of this in it. This 
down stream processing is called photolithography. 

[0003] This down stream processing is a very important process in high integration of a 
semiconductor device, and in this process, in order to form the resist film in the front face of a 
processed object, for example, a wafer, at homogeneity, careful caution and time amount are 
spent. After this resist spreading process moves a nozzle and applies resist liquid to a wafer 
front face from a nozzle while holding the wafer conveyed by resist equipment on an installation 
base and carrying out a predetermined revolution, it carries out the high-speed revolution of the 
wafer, diffuses resist liquid, and forms the resist film of predetermined thickness in a wafer front 
face. Then, the slowdown revolution of the revolution of a wafer is carried out, after breathing 
out, the penetrant remover, for example, the thinner, from which the resist liquid which turned to 
the rear face of a wafer is removed, the high-speed revolution of the wafer is carried out again, 
and swing OFF completes processing for thinner. 

[0004] the above-mentioned resist spreading process — setting — the resist film — 
predetermined thickness — and since a revolution of a wafer cannot be made extremely high- 
speed relating with the time amount to which the solvent in resist liquid volatilizes, and the 
rotational frequency of a wafer in order to form in homogeneity, much time amount is spent. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the resist spreading process took 
time amount, lost time arose in exposure processing of degree process, and there was a problem 
of causing lowering of productivity. 

[0006] This invention was made in view of the above-mentioned situation, and aims at offering 
the resist coater which shortens the formation time amount of the resist film and enabled it to 
aim at improvement in a throughput by promoting volatilization of the solvent in resist liquid. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, a resist coater 
according to claim 1 In the resist coater which is made to rotate a processed object and forms 
the resist film in a processed body surface while supplying resist liquid to the front face of a 
processed object While carrying out partition formation of the processing room of the above- 
mentioned processed object in the above-mentioned equipment with the exterior, introducing dry 
air into the processing interior of a room and making the processing interior of a room into a 
positive pressure ambient atmosphere to the exterior, it is characterized by considering as a low 
humidity ambient atmosphere. 
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[0008] While a resist coater according to claim 2 supplies resist liquid to the front face of a 
processed object In the resist coater which is made to rotate a processed object and forms the 
resist film in a processed body surface The installation base which holds the above-mentioned 
processed object horizontally pivotable, and a resist liquid supply means to supply resist liquid to 
a processed body surface It is characterized by the thing arrange in the exterior and the 
processing interior of a room divided, arrange a desiccation air induction inlet above the above- 
mentioned installation base in the above-mentioned processing room, and it comes to arrange a 
dehumidification means and a temperature control means in the desiccation air supply way which 
is open for free passage to the above-mentioned desiccation air induction inlet. 
[0009] It is better to set up humidity to 40% or less, while making temperature of the processing 
interior of a room it being [ direction ] desirable (claim 3) still more desirable, and setting up the 
humidity of the above-mentioned processing interior of a room to 40% or less into 23 degrees C 
in this invention (claim 4). 

[0010] Since the processing interior of a room is certainly maintainable in a low humidity ambient 
atmosphere by making it a low humidity ambient atmosphere while according to this invention 
carrying out partition formation of the processing room of the processed object in equipment 
with the exterior, introducing dry air into the processing interior of a room and making the 
processing interior of a room into a positive pressure ambient atmosphere to the exterior, while 
being able to shorten the volatilization time amount of the solvent in resist liquid, the time 
amount which formation of the resist film takes can be shortened. Moreover, since resist 
spreading processing can be performed according to the exposure processing time after a resist 
spreading process, while being able to shorten the processing time of the whole process, 
improvement in a throughput can be aimed at. 
[0011] 

[Embodiment of the Invention] Next, the gestalt of implementation of this invention is explained 
to a detail based on an accompanying drawing. This operation gestalt explains the case where 
the resist coater of this invention is applied to resist liquid spreading and the development 
system to a semi-conductor wafer. 

[0012] The above-mentioned resist liquid spreading and development system arrange 1st 
cassette 1a which holds the unsettled processed object (a wafer is told to below) W, for 
example, a semi-conductor wafer, and 2nd cassette 1b which holds the wafer [ finishing / 
processing] W in a predetermined location, as shown in drawing 1 . The pincette 2 for 
conveyance of the wafer W which performs taking out or carrying in of Wafer W among these 
cassettes 1a and 1b, and the cassette station 4 possessing the installation base 3 for carrier 
delivery, The spreading processing section 10 which is adjoined and arranged in this cassette 
station 4, and forms the resist film in the front face of Wafer W, The development section 20 
which carries out the development of the wafer W by which was arranged through the interface 
section 30 between this spreading processing section 10, and exposure processing was carried 
out, The body consists of aligners 40 (exposure processing section) which irradiate ultraviolet 
radiation from the light source through the predetermined mask member M at the wafer W by 
which was arranged through interface section 30A between this development section 20, and 
spreading processing was carried out, and expose a predetermined circuit pattern on the resist 
film. 

[0013] The straight-line-like conveyance way 5 is laid by the center section of the above- 
mentioned spreading processing section 10 and the development section 20, respectively, and 
this conveyance way 5 is established in the movable conveyance device 6 in it. The wafer 
conveyance arm 7 which can move to this conveyance device 6 to X, the direction of Y, and a 
perpendicular direction (Z direction) in the level surface, and can be rotated freely (theta) is 
formed. 

[0014] In the above-mentioned spreading processing section 10, while meets the side edge of 
the conveyance way 5 of the conveyance device 6, and the adhesion section / cooling section 

12 which accumulated and prepared adhesion section 12a and cooling section 12b which perform 
the brush washing section 1 1 and hydrophobing down stream processing, and the BEKU section 

13 (1st heat treatment section) adjoin a side at a single tier, and it is arranged. Moreover, the 
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resist coater 15 of this invention that carries out spin coating of the jet backwashing-by-water 
section 14 and the number (it is specifically usual resist liquid and the resist liquid for acid 
resisting), for example, the two resist liquid, adjoins a single tier, and is arranged, and opposite 
arrangement of the resist coater 15 and the BEKU section 13 is carried out through the 
conveyance way 5 at the another side side of the conveyance way 5. Thus, by carrying out 
opposite arrangement, where the BEKU section 13 and the resist coater 15 are detached 
through the conveyance way 5, it can prevent that the heat of the BEKU section 1 3 gets across 
to the resist coater 15, and can prevent being thermal influenced on the occasion of resist 
spreading processing. 

[0015] The installation base 17 (spin chuck) in which vertical migration and a level revolution are 
free in the processing container 16 which is the processing room divided with the ambient 
atmosphere of the spreading processing section 10 as the above-mentioned resist coater 15 is 
shown in drawing 2 , The cup 18 which has exhaust-port 18a and effluent opening 18b at the 
pars basilaris ossis occipitalis while surrounding an outside [ of this spin chuck 17 ], and lower 
part side, It comes to arrange the nozzle 19 which is the resist liquid supply means which applies 
resist liquid toward the front face of the wafer W held on a spin chuck 17 (supply), and nozzle 
1 9A for rear-face washing of Wafer W. 

[001 6] Opening 1 5a for carrying in / taking out of Wafer W is prepared in one side face of the 
above-mentioned processing container 16, and this opening 15a is constituted so that it may be 
opened and closed by shutter 1 5b driven by driving means, such as a cylinder which is not 
illustrated. Moreover, rise and fall of a spin chuck 17 and revolution actuator 17a are arranged in 
the lower part side of the processing container 1 6. Furthermore, desiccation air induction inlet 
16a is prepared in the head-lining section of the processing container 16, ULPA filter 50 is 
arranged in this desiccation air induction inlet 1 6a, and the dry air supplied by the desiccation air 
supply device 60 later mentioned by this ULPA filter 50 is defecated. 

[0017] The above-mentioned desiccation air supply device 60 consists of a blower fan 63 
arranged in the free passage way 62 which opens desiccation air induction inlet 1 6a and a duct 
61 for free passage, a duct 61 and the desiccation air supply way 64 which is open for free 
passage in the source of air supply (not shown), and the dehumidifier 65 (dehumidification 
means) and temperature controller 66 (temperature control means) which are interposed in this 
desiccation air supply way 64. 

[0018] Thus, it is set by the temperature controller 66 to predetermined temperature (about 23 
degrees C), for example, a room temperature, and the air which flows the desiccation air supply 
way 64 by constituting flows in a duct 61, and is defecated by ULPA filter 50, and is supplied in 
the processing container 16 while it is controlled by the dehumidifier 65 by predetermined 
humidity, for example, 40% - 20%. The dry air supplied in the processing container 16 is 
compulsorily exhausted by the exhauster which was interposed in exhaust pipe 18c which is 
open for free passage to exhaust-port 18a of a cup 18 and which is not illustrated. Therefore, 
the inside of the processing container 16 is maintained by predetermined temperature, for 
example, about 23 degrees C, and predetermined humidity, for example, 40% - 20%, while it 
serves as positive pressure to the ambient atmosphere of parts other than resist coater 15 in 
the exterior 10, i.e., the spreading processing section. 

[0019] On the other hand, in the above-mentioned development section 20, the side edge of the 
conveyance way 5 of the conveyance device 6 is met, and the two BEKU sections 21 (2nd heat 
treatment section) for carrying out chemical sensitization of the resist film after exposure to a 
side adjoin a single tier, and are arranged. Moreover, the development section which counters 
with the BEKU section 21 and carries out revolution spreading of the number 22, for example, 
the two development sections, for example, the developer, adjoins, and is arranged at the 
another side side of the conveyance way 5. Thus, by carrying out opposite arrangement, where 
the BEKU section 21 and the development section 22 are detached through the conveyance way 
5, it can prevent that the heat of the BEKU section 21 gets across to the development section 
22, and can prevent being thermal influenced on the occasion of a development. 
[0020] Moreover, the above-mentioned aligner 40 is connected [ section / 20 / above- 
mentioned / development ] through interface section 30A possessing installation base 31 A for 
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carrier delivery for delivering Wafer W, and the wafer installation base 41 and the Mitsuteru 
gunner stage (not shown) are established in this aligner 40. Moreover, the cassette 43 which 
holds the mask member M arranged in the top face of the wafer W laid on the wafer installation 
base 41 in the 1 side of this aligner 40 is arranged, and the mask member conveyance arm 42 
which delivers the mask member M between this cassette 43 and the wafer installation base 41 
is formed free [ X, the direction of Y, a Z direction, and a revolution (theta) ]. Moreover, the 
wafer conveyance arm 44 which delivers Wafer W between interface section 30A arranged 
between this aligner 40 and the development section 20 is formed in the aligner 40 free [ X, the 
direction of Y, a Z direction, and a revolution (theta) ]. 

[0021] Next, down stream processing of the wafer W in resist liquid spreading and the 
development system constituted as mentioned above is explained with reference to the flow 
chart of drawing 1 and drawing 3 , and drawing 4 . 

[0022] First, the unsettled wafer W arranged at the cassette station 4 is received from cassette 
1a with the pincettes 2 for conveyance, it conveys on the installation base 3 for carrier delivery, 
and center position doubling of Wafer W is performed. Next, after conveying in the brush washing 
section 11, performing brush washing, conveying in the jet backwashing-by-water section 14 and 
performing jet backwashing by water, hydrophobing processing for improving the adhesion of 
Wafer W and a resist is performed, conveying and heating to adhesion section 12a. 
[0023] The wafer W by which hydrophobing processing was carried out is conveyed in the 
processing container 16 of the resist coater 15, after being cooled in cooling section 12b, and 
after the wafer conveyance arm 7 retreats and the inside of closing and the processing container 
16 is maintained for shutter 15b by predetermined temperature (about 23 degrees C) and 
predetermined humidity, for example, 40% - 20%, spreading of resist liquid is performed to a front 
face. As the spreading process of this resist liquid is shown in drawing 4 , first, Wafer W rotates 
for example, in 1300rpm. a nozzle 19 is moved above Wafer W by the spin chuck 17 in this 
condition (nozzle transit time: about 1 sec), and resist liquid is applied after that from a nozzle 19 
(spreading time amount: about 5 sec(s)). (supply) After resist liquid is applied, Wafer W is high- 
speed revolution, for example, 2000rpm, - 3000rpm, rotates between predetermined time, for 
example, 15sec(s) - 25sec, and predetermined thickness, for example, the 12000A resist film, is 
formed in a wafer W front face. Then, a revolution of Wafer W is slowed down by for example, 
1600rpm, and in order to remove the resist liquid adhering to the rear face of Wafer W, a 
penetrant remover, for example, thinner, is breathed out between predetermined time, for 
example, 5sec(s), toward the rear face of Wafer W from nozzle 1 9for rear-face washing A. Then, 
it rotates for example, between 5sec(s) by high-speed revolution, for example, 2000rpm, again, 
thinner is shaken off, and a resist spreading process completes Wafer W. 

[0024] In addition, in applying the antireflection film, after performing and baking antireflection- 
film spreading on the front face of Wafer W, spreading of resist liquid is performed. Thus, the 
BEKU section 13 is conveyed and BEKU again the wafer W with which spreading of resist liquid 
was performed, and the solvent in the resist film evaporates. 

[0025] As mentioned above, since the desiccation air supply device 60 is formed in the spreading 
processing section 10 auxiliary, and it is processed by the wafer W processed within the 
processing container 16. [ of predetermined temperature, for example, 23 degrees C, and 
predetermined humidity, for example, 40% - 20% of ambient atmosphere, ] Therefore, volatilization 
of the solvent in resist liquid is promoted, and the resist film can be formed in homogeneity 
where the rotational speed of the part spin chuck 1 7 and Wafer W is raised. 
[0026] After the wafer W with which the above-mentioned spreading processing was performed 
was conveyed on the installation base 31 for carrier delivery of the interface section 30, and 
having been received by the wafer conveyance arm 7 of the development section 20, being 
conveyed by installation base 31 of interface section 30A A and carrying out alignment to it, It is 
conveyed on the installation base 41, and the light from the light source is irradiated through the 
mask member M, cutback projection is carried out by the conveyance arm 43 of an aligner 40, 
and a predetermined pattern is exposed. And after BEKU [ the wafer W by which exposure 
processing was carried out / the wafer conveyance arm 7 / the BEKU section 21 of the 
development section 20 / conveyed and ] through interface section 30A, it is conveyed by the 



http://www4.ipdl.ncipi.gojp/cghbin/tran_web_cgi_ejje 



2005/02/07 



5/5 ^— v 



development section 22 and a development is performed. Thus, postbake of the wafer W by 
which the development was carried out is again conveyed and carried out to the BEKU section 
21, and pattern reinforcement is strengthened. 

[0027] After the wafer W with which development was given as mentioned above is conveyed on 
the installation base 3 for carrier delivery of the cassette station 4, it is conveyed by cassette 
1b which is received with the pincettes 2 for conveyance and holds the wafer [ finishing / 
processing ] W, and processing completes it. 

[0028] In addition, although the above-mentioned operation gestalt explained the case where the 
processor concerning this invention was applied to spreading and the development system of a 
semi-conductor wafer, resist liquid is applied to processed objects, such as LCD substrates 
other than a semi-conductor wafer, and exposure and also when carrying out a development, of 
course, it can apply. 
[0029] 

[Example] Next, the example of an experiment for investigating the optimum state of the 
processing ambient atmosphere in the above-mentioned processing container 16, i.e., 
temperature, and humidity is explained. When the ambient atmosphere in the above-mentioned 
processing container 16, i.e., the temperature in the processing container 16, was changed with 
21 degrees C, 22 degrees C, 23 degrees C, 24 degrees C, and 25 degrees C and the homogeneity 
of the resist thickness of the front face of Wafer W was investigated in the state of 40% of 
humidity, the result as shown in drawing 5 was obtained, and it turned out that resist thickness 
becomes [ the condition of being 23 degrees C ] homogeneity. Moreover, temperature in the 
processing container 16 was made into 23 degrees C, and when humidity was changed to 80%, 
40%, and 20% and the relation between resist thickness and thickness formation time amount was 
investigated, the result as shown in d rawing 6 was obtained. Furthermore, the place which made 
temperature in the processing container 16 23 degrees C, changed the humidity in the case of 
forming resist thickness in 12200A to 80% - 20%, and investigated the relation between thickness 
stability swing end time amount and humidity, As opposed to 25sec(s) and the thickness stability 
swing end time amount in the case of 60% of humidity of the thickness stability swing end time 
amount in the case of a result as shown in drawing 7 being obtained, and being 80% of humidity 
being 19sec(s) 16sec(s) and the thickness stability swing end time amount in the case of 20% of 
humidity of the thickness stability swing end time amount in the case of 40% of humidity are 
13sec(s). When the time amount of 9sec(s) was able to be shortened in the case of 40% of 
humidity and it was 20% of humidity compared with that of 80% of humidity, the time amount of 
12sec(s) was able to be shortened. In addition, the rate of flow of the air supplied in the 
processing container 16 presupposed that it is fixed at 0.3 m/sec. Moreover, it is predicted that 
the thickness stability swing end time amount at the time of making humidity 20% or less 
becomes still shorter. 

[0030] Therefore, while being able to shorten resist spreading time amount by making 
temperature in the processing container 1 6 into 23 degrees C, and setting up the humidity in the 
processing container 16 to 40% or less, equalization of the resist film can be attained. 
[0031] 

[Effect of the Invention] While being able to shorten the volatilization time amount of the solvent 
in resist liquid according to the resist coater of this invention since the processing interior of a 
room is certainly maintainable in a low humidity ambient atmosphere as explained above, the time 
amount which formation of the resist film takes can be shortened. Moreover, since resist 
spreading processing can be performed according to the exposure processing time after a resist 
spreading process, the processing time of the whole process can be shortened and improvement 
in a throughput can be aimed at. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to a resist coater. 
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PRIOR ART 



[Description of the Prior Art] Processing liquid, for example, photoresist liquid, is applied to 
semi-conductor wafers (a wafer is told to below), such as a processed object, for example, a 
silicon substrate etc., a circuit pattern etc. is reduced to the production process of a 
semiconductor device using a photograph technique, the photoresist film is exposed to it, and 
there is a series of down stream processing which carries out the development of this in it. This 
down stream processing is called photolithography. 

[0003] This down stream processing is a very important process in high integration of a 
semiconductor device, and in this process, in order to form the resist film in the front face of a 
processed object, for example, a wafer, at homogeneity, careful caution and time amount are 
spent. After this resist spreading process moves a nozzle and applies resist liquid to a wafer 
front face from a nozzle while holding the wafer conveyed by resist equipment on an installation 
base and carrying out a predetermined revolution, it carries out the high-speed revolution of the 
wafer, diffuses resist liquid, and forms the resist film of predetermined thickness in a wafer front 
face. Then, the slowdown revolution of the revolution of a wafer is carried out, after breathing 
out, the penetrant remover, for example, the thinner, from which the resist liquid which turned to 
the rear face of a wafer is removed, the high-speed revolution of the wafer is carried out again, 
and swing OFF completes processing for thinner. 

[0004] the above-mentioned resist spreading process — setting — the resist film — 
predetermined thickness — and since a revolution of a wafer cannot be made extremely high- 
speed relating with the time amount to which the solvent in resist liquid volatilizes, and the 
rotational frequency of a wafer in order to form in homogeneity, much time amount is spent. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] While being able to shorten the volatilization time amount of the solvent 
in resist liquid according to the resist coater of this invention since the processing interior of a 
room is certainly maintainable in a low humidity ambient atmosphere as explained above, the time 
amount which formation of the resist film takes can be shortened. Moreover, since resist 
spreading processing can be performed according to the exposure processing time after a resist 
spreading process, the processing time of the whole process can be shortened and improvement 
in a throughput can be aimed at. 



[Translation done.] 



http://www4.ipdl. ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/07 



1/1 V 



* NOTICES * 
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3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, when the resist spreading process took 
time amount, lost time arose in exposure processing of degree process, and there was a problem 
of causing lowering of productivity. 

[0006] This invention was made in view of the above-mentioned situation, and aims at offering 
the resist coater which shortens the formation time amount of the resist film and enabled it to 
aim at improvement in a throughput by promoting volatilization of the solvent in resist liquid. 
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* NOTICES * 
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MEANS 

[Means for Solving the Problem] In order to attain the above-mentioned object, a resist coater 
according to claim 1 In the resist coater which is made to rotate a processed object and forms 
the resist film in a processed body surface while supplying resist liquid to the front face of a 
processed object While carrying out partition formation of the processing room of the above- 
mentioned processed object in the above-mentioned equipment with the exterior, introducing dry 
air into the processing interior of a room and making the processing interior of a room into a 
positive pressure ambient atmosphere to the exterior, it is characterized by considering as a low 
humidity ambient atmosphere. 

[0008] While a resist coater according to claim 2 supplies resist liquid to the front face of a 
processed object In the resist coater which is made to rotate a processed object and forms the 
resist film in^a processed body surface The installation base which holds the above-mentioned 
processed object horizontally pivotable, and a resist liquid supply means to supply resist liquid to 
a processed body surface It is characterized by the thing arrange in the exterior and the 
processing interior of a room divided, arrange a desiccation air induction inlet above the above- 
mentioned installation base in the above-mentioned processing room, and it comes to arrange a 
dehumidification means and a temperature control means in the desiccation air supply way which 
is open for free passage to the above-mentioned desiccation air induction inlet. 
[0009] It is better to set up humidity to 40% or less, while making temperature of the processing 
interior of a room it being [ direction ] desirable (claim 3) still more desirable, and setting up the 
humidity of the above-mentioned processing interior of a room to 40% or less into 23 degrees C 
in this invention (claim 4). 

[0010] Since the processing interior of a room is certainly maintainable in a low humidity ambient 
atmosphere by making it a low humidity ambient atmosphere while according to this invention 
carrying out partition formation of the processing room of the processed object in equipment 
with the exterior, introducing dry air into the processing interior of a room and making the 
processing interior of a room into a positive pressure ambient atmosphere to the exterior, while 
being able to shorten the volatilization time amount of the solvent in resist liquid, the time 
amount which formation of the resist film takes can be shortened. Moreover, since resist 
spreading processing can be performed according to the exposure processing time after a resist 
spreading process, while being able to shorten the processing time of the whole process, 
improvement in a throughput can be aimed at. 
[0011] 

[Embodiment of the Invention] Next, the gestalt of implementation of this invention is explained 
to a detail based on an accompanying drawing. This operation gestalt explains the case where 
the resist coater of this invention is applied to resist liquid spreading and the development 
system to a semi-conductor wafer. 

[0012] The above-mentioned resist liquid spreading and development system arrange 1st 
cassette 1a which holds the unsettled processed object (a wafer is told to below) W, for 
example, a semi-conductor wafer, and 2nd cassette 1b which holds the wafer [ finishing / 
processing ] W in a predetermined location, as shown in drawing 1 . The pincette 2 for 
conveyance of the wafer W which performs taking out or carrying in of Wafer W among these 
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cassettes 1a and 1b, and the cassette station 4 possessing the installation base 3 for carrier 
delivery, The spreading processing section 10 which is adjoined and arranged in this cassette 
station 4, and forms the resist film in the front face of Wafer W, The development section 20 
which carries out the development of the wafer W by which was arranged through the interface 
section 30 between this spreading processing section 10, and exposure processing was carried 
out, The body consists of aligners 40 (exposure processing section) which irradiate ultraviolet 
radiation from the light source through the predetermined mask member M at the wafer W by 
which was arranged through interface section 30A between this development section 20, and 
spreading processing was carried out, and expose a predetermined circuit pattern on the resist 
film. 

[0013] The straight-line-like conveyance way 5 is laid by the center section of the above- 
mentioned spreading processing section 10 and the development section 20, respectively, and 
this conveyance way 5 is established in the movable conveyance device 6 in it. The wafer 
conveyance arm 7 which can move to this conveyance device 6 to X, the direction of Y, and a 
perpendicular direction (Z direction) in the level surface, and can be rotated freely (theta) is 
formed. 

[0014] In the above-mentioned spreading processing section 10, while meets the side edge of 
the conveyance way 5 of the conveyance device 6, and the adhesion section / cooling section 

12 which accumulated and prepared adhesion section 12a and cooling section 12b which perform 
the brush washing section 1 1 and hydrophobing down stream processing, and the BEKU section 

13 (1st heat treatment section) adjoin a side at a single tier, and it is arranged. Moreover, the 
resist coater 15 of this invention that carries out spin coating of the jet backwashing-by-water 
section 14 and the number (it is specifically usual resist liquid and the resist liquid for acid 
resisting), for example, the two resist liquid, adjoins a single tier, and is arranged, and opposite 
arrangement of the resist coater 15 and the BEKU section 13 is carried out through the 
conveyance way 5 at the another side side of the conveyance way 5. Thus, by carrying out 
opposite arrangement, where the BEKU section 13 and the resist coater 15 are detached 
through the conveyance way 5, it can prevent that the heat of the BEKU section 13 gets across 
to the resist coater 15, and can prevent being thermal influenced on the occasion of resist 
spreading processing. 

[0015] The installation base 17 (spin chuck) in which vertical migration and a level revolution are 
free in the processing container 16 which is the processing room divided with the ambient 
atmosphere of the spreading processing section 10 as the above-mentioned resist coater 15 is 
shown in drawing 2 , The cup 1 8 which has exhaust-port 1 8a and effluent opening 1 8b at the 
pars basilaris ossis occipitalis while surrounding an outside [ of this spin chuck 17 1 and lower 
part side, It comes to arrange the nozzle 19 which is the resist liquid supply means which applies 
resist liquid toward the front face of the wafer W held on a spin chuck 17 (supply), and nozzle 
1 9A for rear-face washing of Wafer W. 

[0016] Opening 15a for carrying in / taking out of Wafer W is prepared in one side face of the 
above-mentioned processing container 16, and this opening 15a is constituted so that it may be 
opened and closed by shutter 1 5b driven by driving means, such as a cylinder which is not 
illustrated. Moreover, rise and fall of a spin chuck 17 and revolution actuator 17a are arranged in 
the lower part side of the processing container 16. Furthermore, desiccation air induction inlet 
16a is prepared in the head-lining section of the processing container 16, ULPA filter 50 is 
arranged in this desiccation air induction inlet 1 6a, and the dry air supplied by the desiccation air 
supply device 60 later mentioned by this ULPA filter 50 is defecated. 

[0017] The above-mentioned desiccation air supply device 60 is the dehumidifier 65 interposed 
in the blower fan 63 arranged in the free passage way 62 which opens desiccatipn air induction 
inlet 16a and a duct 61 for free passage, a duct 61 and the desiccation air supply way 64 which 
is open for free passage in the source of air supply (not shown), and this desiccation air supply 
way 64. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Next, the example of an experiment for investigating the optimum state of the 
processing ambient atmosphere in the above-mentioned processing container 1 6, i.e., 
temperature, and humidity is explained. When the ambient atmosphere in the above-mentioned 
processing container 16, i.e., the temperature in the processing container 16, was changed with 
21 degrees C, 22 degrees C, 23 degrees C, 24 degrees C, and 25 degrees C and the homogeneity 
of the resist thickness of the front face of Wafer W was investigated in the state of 40% of 
humidity, the result as shown in drawin g 5 was obtained, and it turned out that resist thickness 
becomes [ the condition of being 23 degrees C ] homogeneity. Moreover, temperature in the 
processing container 16 was made into 23 degrees C, and when humidity was changed to 80%, 
40%, and 20% and the relation between resist thickness and thickness formation time amount was 
investigated, the result as shown in drawing 6 was obtained. Furthermore, the place which made 
temperature in the processing container 16 23 degrees C, changed the humidity in the case of 
forming resist thickness in 1 2200A to 80% - 20%, and investigated the relation between thickness 
stability swing end time amount and humidity, As opposed to 25sec(s) and the thickness stability 
swing end time amount in the case of 60% of humidity of the thickness stability swing end time 
amount in the case of a result as shown in drawing 7 being obtained, and being 80% of humidity 
being 19sec(s) 16sec(s) and the thickness stability swing end time amount in the case of 20% of 
humidity of the thickness stability swing end time amount in the case of 40% of humidity are 
13sec(s). When the time amount of 9sec(s) was able to be shortened in the case of 40% of 
humidity and it was 20% of humidity compared with that of 80% of humidity, the time amount of 
12sec(s) was able to be shortened. In addition, the rate of flow of the air supplied in the 
processing container 16 presupposed that it is fixed at 0.3 m/sec. Moreover, it is predicted that 
the thickness stability swing end time amount at the time of making humidity 20% or less 
becomes still shorter. 

[0030] Therefore, while being able to shorten resist spreading time amount by making 
temperature in the processing container 1 6 into 23 degrees C, and setting up the humidity in the 
processing container 16 to 40% or less, equalization of the resist film can be attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline top view of an example possessing the resist coater of this invention 

of resist liquid spreading / development system of a semi-conductor wafer. 

[Drawing 2] It is the outline sectional view of the resist coater of this invention. 

[Drawing 3] It is a flow chart explaining FOTORISO down stream processing of a semi-conductor 

wafer. 

[Drawing 4 ] It is a flow chart explaining the resist spreading process of a semi-conductor wafer. 

[Drawing 5] It is the graph which shows the change condition of the resist thickness of the 

semi-conductor wafer front face at the time of changing processing ambient temperature. 

[Drawing 6] It is the graph which shakes off with the resist thickness at the time of changing 

processing ambient atmosphere humidity, and shows relation with time amount. 

[Drawing 7] It is the graph which shows the relation between the thickness stability swing end 

time amount at the time of fixing resist thickness, and humidity. 

[Description of Notations] 

W Semi-conductor wafer (processed object) 

16 Processing Container (Processing Room) 
16a Air induction inlet 

17 Spin Chuck (Installation Base) 

19 Nozzle (Resist Liquid Supply Means) 
50 ULPA Filter 

60 Desiccation Air Supply Device 

64 Desiccation Air Supply Way 

65 Dehumidifier (Dehumidification Means) 

66 Temperature Controller (Temperature Control Means) 
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DRAWINGS 
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[Drawing 3] 
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